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ABSTRACT. As a result of continuing search among Saudi Arabian plants for 
new naturally occurring potential antitumor agents, an ethanolic extract of 
Euphorbia Iriaculeala Forssk . has met criteria for conflffi1ed activity in PL-388 
leukemia system. The active extract has led to the isolation and characterization 
of a new diterpene, Triaculetin. This paper describes the isolation and structural 
elucidation of the new diterpene. 

Family EUPHORBJACEAE has been the subject of considerable interest for its antileukemic 
and co-carcinogenic compounds. It is rich in phorbol esters and ingenol esters or their 
derivatives to which the antileukemic and co-carcinogenic properties have been attri
buted (Kupchan et al . 1976, Schwendt and Hecker 1974). As a result of continuing 
search among Saudi Arabian plants for new naturally occurring potential antitumor 
agents, an ethanolic extract of roots of Euphorbia triaculeata Forssk. was found to 
show significant inhibitory activity in vivo against the P-388 lymphocytic leukemia in 
mice. We report now the structural elucidation of the new diterpenic constituent, 
triaculetin, isolated from the active extract. 

Results and Discussion 

Roots of E. triaculeata collected from Jizan, in southern Saudi Arabia, were pow
dered and extracted by standard procedures set by the National Cancer Institute, 
U .S.A. The crude ethanolic extract which showed positive activity against P-388 type 
of leukemia was concentrated and chromatographed on a neutral alumina column 
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which was eluted with benzene followed by gradual increase in polarity. Elution with 
chloroform gave a mixture of colourless material which was subjected to preparative 
TLC on alumina and eluted with 20% ethyl acetate in benzene to give colourless nee
dles of triaculetin from pet. ether m. p. 198-200°C. It had the following spectral data: 

Mass spectra showed M + at m/e 316 (C2oH2803)' Elemental analyses confmned 
its mol. form. as C2oH2803 (required: C = 75.91, H = 8.92; Found: C = 75.78 , H 
= 8.80) , IR (KBr) cm· 1 1725 (lactone C= 0), 1605, 1660 (C = C) , 3470 (OH). 
NMR b (CDCI3) 0.82, 0.88, 0.99 (9H, S, Methyls at 4,4', 10), 1.81 (3H,d, J = 
1.5 Hz, 16-CH3), 3.95 (lH, d of q J = 1.5 Hz and 9.3 Hz, 14-H), 6.25 (lH, d, J = 
6Hz , II-H), 3.60 (IH, m, 8-H), 2.32 (2H, m, 9-H and 14-0H), UVXmax (MeOH) 
275 nm (E = 17(00). 

The chemical shifts of the three tertiary methyl groups and the conjugation pattern 
shown by UV were reminiscent of the diterpenoids having abietane skeleton particular
ly in the Jolkinolides and Caudicifolin (Ahmad et al. 1977, Uemura and Hirata 1972). 
The presence of the only secondary alcoholic group was confmned by the formation of 
the monoacetate lR = Ac, IR (Nujol) 1755 cm·1 • The OH was masked by the 9-H 
multiplet in the NMR spectrum. This was shown by decrease in the intensity of the 
multiplet by addition of CF3 COOH. The presence of conjugated diene was shown by 
the UV spectrum. The above spectral data supports structure I R - H or 2. The 
16-CHJ doublet in the NMR spectrum is typical of a methyl split with the proton in 12 
position of structure 2 or split with 14-H as in structure lR = H (Uemura and Hirata 
1972). That the methyl was split by 14-H was shown by irradiation studies which con
finned the presence of OH at 14 position and the double bond at 11-12 position . These 
results were confirmed by double resonance studies on a 100 MHZ NMR. In addition, 
the compound having structure 2 had already been described in literature (Uemura and 
Hirata 1972), the physical data of which particularly the NMR of 2 is distinctly diffe
rent from lR = H. We, therefore, propose lR = H as the only alternative structure of 
the compound triaculetin. The work on the stereochemistry of the compound is in 
progress. 
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Experimental 

Melting points are uncorrected. Proton NMR obtained on a varian (60 MHZ) or Jeol 
FX I DO (l00 MHZ) using CDCl3 as solvent. The chemical shift is presented in (ppm) 
using the internal standard (TMS). Mass spectra were recorded on a Ripermag R-101O 
by direct inlet at 70 ev. IR were recorded in Nujol mull on the Pye unicam instrument 
SP 2000. UV was recorded in ethyl alcohol on the Beckman ACTA, M VI. 

Dried rootes of Euphorbia triaculeata (I kg) were defattened with pet. ether 60
80°C followed by extraction with hot 95% ethyl alcohol in a soxhlet apparatus. Etha
nol was removed under reduced pressure and residue concentrated to a thick paste 
which was dissolved in chloroform and chromatographed on a neutral alumina column. 
Elution of column with pet. ether and benzene mostly gave fatty material. Further elu
tion with benzene: chloroform (l: I) followed by pure chloroform gave a colourless 
semi-crystalline mixture. It was subjected to preparative thin layer chromatography us
ing benzene:ethylacetate (8:2) as eluent. The fIourescent band, which had an Rr value 
of 0.45, was extracted with chloroform. Removal of chloroforrp and crystallization of 
the residue with pet. ether gave colourless needles (m.p. 198-200°C, 15 mg) of 
triaculetin. 

MS: M+ at 316 (CZOH2803) 
Required: C = 75.91, H = 8.92% 
Found: C = 75.78, H = 8.80% 
IR II (KBR): 1725, 1605, 1660, 3470 cm-! 
NMRo (CDCI 3 ): 0 .82, 0 .88, 0.99 (9H,S), 1.81 (3H,d, J = 1.5 Hz), 3.95 (tH, d 

of q J = 1.5 Hz and 9.3 Hz) ,6.25 (tH,d, J = 6 Hz), 3.60 (tH, m), 2.32 (2H,m). 
UV:\ max (MeOH): 275 nm (E = 1700) 

Monoacetate formed by usual treatment with pyridine and acetic anhydride m. p. 
162-164°. IR (Nujol) 1755 cml. 
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